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ABSTRACT
Payton, Gaea Megan. M.S., Department of Psychology, Wright State University, 2010.
Team Coordination as a Mediator of Stress Appraisals and Team Performance.

Threat stress appraisals can negatively affect individuals by decreasing
performance (Gildea, Schneider, & Shebilske, 2007). Performance is also influenced by
a team‟s ability to coordinate tasks (Entin & Serfaty, 1999). This study investigated the
link between team stressor appraisals, coordination, and performance. Using a simulated
team environment, teams were evaluated on their perceived stress appraisals,
coordination as indicated through instant messaging, and team performance. Findings
showed that team stressor appraisals were marginally related to coordination and
significantly related to performance. Coordination was related to team performance.
Further research should be performed using varied levels of a stressful scenario to
evaluate the effects of distress on teams and the use of the stressor appraisal scale as a
measure of team stress on coordination.
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I. INTRODUCTION
Distress can negatively impact individuals in a gamut of careers; from emergency
medicine (Mackenzie, Craig, Parr, & Horst, 1994) and air traffic control (Prince,
Chidester, Bower, & Cannon-Bowers, 1992), to office settings (Salas & Driskell, 1996).
Emergency conditions may occur at any time. During these situations, operators must
make decisions quickly. Commonly, the decisions made are implemented even though
situation information is incomplete (Salas & Driskell, 1996). The consequences of
making the wrong decision could be catastrophic. In some team situations, individuals
must work together to make decisions and solve problems. This task is made more
difficult by uncertainty, ambiguity, and time pressure (Salas, Driskell, & Hughes, 1996).
Teams must adapt to time pressure and manage communication to be able to perform
successfully (Entin & Serfaty, 1999). Other factors that can affect a team‟s ability to
perform are negative stress-related team processes. These include a loss of team
perspective (Driskell, Salas, & Johnston, 1999), decreased helping behaviors (Matthews
& Canon, 1975), a loss of task-focus, and a loss of coordination (Driskell et al., 1999;
Matthews & Canon, 1975).
Teams that rely on computer-mediated communication (CMC), as opposed to
face-to-face communication, may have greater difficulties managing coordination. These
difficulties arise in CMC due to the absence of non-verbal feedback (Stone & Posey,
2008). Teams using CMC communicate less information (Hollingshead & McGrath,
1995) and perform worse under time constraints (Hedlund, Ilgen, & Hollenbeck, 1998).
Many studies have focused on the relationships between stress and individual
performance (Driskell, Salas, & Johnston, 1995; Combs & Taylor, 1952; Innes & Allnutt,
1967; Kleinman & Serfaty, 1989; Salas & Driskell, 1996), and team coordination and
1

performance (Entin, Serfaty, & Deckert, 1994; Kozlowski, Gully, McHugh, Salas, &
Cannon-Bowers, 1996; McIntyre & Salas, 1995; Serfaty, Entin, Johnston, 1998).
However, few have examined team stress, coordination, and performance all together.
This study aimed to investigate the relationship between perceived stress in CMC teams,
coordination ability, and their effects on performance.
Stress
Negative stress, or threat, occurs when an appraisal of the environment indicates
that the demands exceed an individual‟s available coping resources (Lazarus & Folkman,
1984). This results in undesirable physiological, psychological, behavioral, and social
outcomes (Lazarus & Folkman, 1984). When an individual perceives demands as being
commiserate to their available resources, the result is positive stress, or challenge.
Stressors such as time pressure (Goodie & Crooks, 2004), ambiguity (Serfaty, Entin, &
Volpe, 1993), auditory overload, auditory interference (Wachtel, 1968), performance
pressure, and fatigue impact team and individuals' decision-making performance (Salas,
Driskell, & Hughes, 1996). Negative stress may result in physiological changes such as
increases in heart rate, labored breathing (Rachman, 1983; Tomaka, Blascovich, Leitten,
& Kelsey, 1993), emotional reactions such as fear and anxiety (Driskell & Salas, 1991;
Schneider, 2004), and loss of motivation (Innes & Allnutt, 1967). Negative stress also
has detrimental effects on cognitive processing such as narrowed attention (Combs &
Taylor, 1952), longer reaction times (Wachtel, 1968), and degraded problem solving
(Salas & Driskell, 1996). Negative social effects from distress include loss of team
perspective (Driskell, Salas, & Johnston, 1995) and decreases in behaviors such as the act
of helping or assisting others (Matthews & Canon, 1975). Negative stress may disrupt
coordination performance because communication in teams is hindered (Kleinman &
2

Serfaty, 1989).
Stress is a process that develops over time (Lazarus & Folkman, 1984).
Individuals appraise the situation demands to determine the perceived ability to manage a
task, primary appraisal, and the available resources for coping with the demands of the
stressor, secondary appraisal. Specifically, threat appraisals of stress occur when an
individual evaluates the environment as taxing, and as having the potential to endanger
their well-being (Lazarus & Folkman, 1984). Appraisals consist of mental activity such
as judgment, discrimination, and choice, based on past experiences (Grinker & Spiegel,
1945). The interplay of primary and secondary appraisals form the stress appraisal, these
are the personal stakes one has in a situation and the available coping resources,
respectively (Lazarus & Folkman, 1984). Challenge appraisals occur when an individual
evaluates their coping resources as equal to or exceeding the demands of the stressor.
Challenged individuals expect a result of mastery or growth from interaction with the
appraised situation. Threat appraisals occur when individuals evaluate their cognitive
resources as inadequate for dealing with a stressful situation, leading to an anticipation of
harm or loss. Past research has found that threatened individuals perform worse than
their challenged counterparts (Gildea, Schneider, & Shebilske, 2007; Lyons & Schneider,
2005; Schneider, 2004; Tomaka et al., 1993).
Appraisals are a reliable method of measuring perceived threat and challenge on
upcoming tasks (Schneider, 2008; Tomaka et al., 1993). This was shown by several
studies wherein participants performed an active coping task, mental arithmetic, or a
passive coping task, viewing a film of an accident victim (Tomaka et al., 1993). Active
coping is when an individual is taking an active part in their success and management of
a task, such as a mental arithmetic task, whereas passive coping is when an individual has
3

no opportunity to control the task or situation, such as watching a disturbing film. During
both the active and passive coping tasks participants were monitored for autonomic
responses. After completing the task, participants were asked to rate the level of
experience stress during the task. Individuals who appraised the task as being more
threatening reported experiencing greater stress and exhibited reduced physiological
responses compared to their challenged counterparts. Individuals who were more
challenged had greater physiological reactivity than threatened individuals. Physiological
reactivity was measured using skin conductance response, pulse transit time, and heart
rate. Skin conductance response reflects nervous system activity apart from
cardiovascular measures, while the pulse transit time is the inverse index of
cardiovascular reactivity. Results show that two simple cognitive judgments, perceived
threat of a situation and ability to cope, predicted subjective, physiological, and
behavioral reactions both active and passive coping. This increase in autonomic
reactivity would serve as a mechanism to mobilize energy in order to manage the task
(Obrist, 1981).
The stressor appraisals scale allows participants to rate their perceived level of
demand and available resources. Threatened individuals perceive their demand as high
and their resources as insufficient for coping with the demands. Challenged individuals
perceive the demand as being low and have resources available to manage the task
(Tomaka et al., 1993). Individuals who rated themselves as threatened on the 2-item or 8item stressor appraisal scale before and after completing the Space Fortress task
performed worse than challenged individuals throughout training and on some baseline
and post training tests (Gildea et al., 2007). Both stressor appraisal scales (2-item and 8item) were found to significantly predict performance as participants who were more
4

threatened performed worse than participants who were challenged. Results were
significant when the scale was given before and after the complex task, although the 2item scale was less predictive than the 8-item scale when given post-task (Gildea et al.,
2007). The use of the stressor appraisal scale as a pre-test measure of threat and
challenge was shown to be predictive of the challenged group performing significantly
better than the threatened group in both baseline and later tasks. These findings support
the use of the stressor appraisal scale as a measure of subjective stress appraisals on
performance-based tasks.
Individuals experiencing threat respond through a narrowing of attention, giving
heightened responsiveness to prominent aspects in an environment (Wachtel, 1968). A
study by Wachtel (1968) examined performance during a central and peripheral tracking
task. Participants performed a continuous tracking task where they tracked a metal
pointer moving irregularly in a vertical path attempting to stay on target throughout. The
task also consisted of a secondary peripheral vision task where participants had to
activate a switch when a light appeared in their peripheral vision. Performance was
measured by time on target in the central task and the response time for the secondary
task. There were three experimental conditions: control, shock with a means of escaping
the shock (coping), and shock with no means of escape (threat). Those in the control
group only received instructions on how to perform the task. Those in the coping
condition were told that their performance would determine the amount and level of
shock. Individuals with fewer tracking mistakes would receive fewer shocks by
performing better on the tracking task. Individuals in the shock with no means of escape
condition were told that they would be shocked, and that the intensity of the shock could
be determined by the length of time in between shocks. A longer length of time indicated
5

a greater intensity of shock. This condition created greater anticipation of more intense
shocks and thus, increased distress. While individuals in both shock conditions reported
a greater level of tension compared to the control group, the individuals in the control
condition and the coping condition had no significant difference in the secondary task and
performed better on the tracking task than the shock with no means of escape group
(threat). When individuals were offered a chance to cope with a situation they were able
to focus on both central and peripheral visual stimuli, whereas threatened individuals
tended to focus their attention more heavily on central, highly salient, cues (Wachtel,
1968). As threat increases, this narrowing of attention becomes further exaggerated
resulting in difficulty performing multiple tasks (Cohen, 1980; Easterbrook, 1959;
Wachtel, 1968).
The narrowing of attention that occurs when individuals perceive a situation as
threatening may cause them to miss social cues. This may result in lowered sensitivity
toward others (Cohen, 1980). Distress in social settings can cause reduced altruism,
increased interpersonal aggression, neglect of social and interpersonal cues, and less
cooperative behavior among team members (Salas & Driskell, 1996). In a laboratory
experiment by Mathews and Cannon (1975) it was found that participants were less likely
to help a confederate, who dropped a stack of papers, when a constant white noise of
85db. was present. Thirty-six percent of participants assisted the confederate when the
white noise was present while seventy-two percent assisted in conditions of ambient
noise. Another experiment examined the helping behavior of bystanders (Matthews &
Cannon, 1975). A confederate with a cast on his arm was situated as to appear that he
was moving large boxes full of books from his car to a house. As a bystander approached
the confederate picked up the box and proceeded to drop several books out of it onto the
6

sidewalk in the bystander‟s path. Two conditions were developed for this experiment.
The first condition had no systematic alterations on the environment and was performed
in ambient noise. The other condition included a noisy lawnmower in an adjacent yard.
Bystanders were more likely to help (50%) during ambient noise conditions, than when
noise was introduced (12%). Helping behaviors of individuals were decreased
significantly when negative auditory stressors were present (Mathews & Cannon, 1975).
Matthews theorized that negative stressors could cause individuals to be less altruistic
due to an attenuation of attention.
Driskell and colleagues (1999) proposed that threatened groups would
demonstrate a narrowing of attention that would elicit a shift from broader team
perspective to narrower individualistic focus, similar to that shown by individuals
experiencing auditory stress. An individual focus among team members is not conducive
to forming a team perspective which places team considerations above individual
concerns. According to Driskell and colleagues (1999), this team perspective should
foster helping behaviors and coordination, thus improving team members‟ understanding
of interdependent tasks, and ultimately helping to improve performance. Team
perspective is defined as each team member‟s perception of the interrelations of actors
and actions within a group (Driskell et al., 1999). It requires a collective representation
of the group and task. To acquire team perspective, members must understand the
characteristics of each member‟s role and how these roles influence a teammates‟ own
task and the final team goals. A study used a computer simulation of a complex task to
examine team perspective and team roles. Six teams of three participants each were
trained to perform an interdependent task. An interdependent task is one that requires
input from the other team members in order to complete the task. Teams performed the
7

task in either a normal stress environment or a high stress environment. The high stress
environment consisted of elevated levels of three factors: auditory noise, task load, and
time pressure. Team perspective was measured by evaluating team communication about
tasks to be completed, upcoming tasks, and requests for information and action. Teams in
the low stress environment had greater team perspective compared to the high stress
environment as demonstrated by team communication concerning the task, upcoming
tasks, and requests for information and actions completed or needing completion.
Stressors being present resulted in a narrowing of team perspective. This was measured
by less communication among team members concerning the task and individuals
focusing more attention on their singular tasks. The narrowing of team perspective
resulted in impaired team performance on the primary task. As stress increased, team
members were less cognizant of social cues, this was measured by team member‟s lack of
attention to others requests for actions. Team processes, such as coordination and
communication, were treated by participants as secondary to more basic individually
assigned tasks, such as completing their singular job with little regard towards the team
goals. When in threatening situations team members focus attention on their own needs,
decrease interdependence and helping, and miss social cues.
Team coordination
A breakdown of teamwork is the primary cause of most air traffic accidents
(Foushee, 1984). Instead of team appraisals predicting differential performance, it may
be that team behaviors, such as coordination of tasks, are related to team performance.
Components of effective teamwork have been suggested as including adaptability, shared
mental models, performance monitoring and feedback, leadership and team management,
communication, decision-making, and coordination (see Cannon-Bowers, Salas, &
8

Converse, 1993 for a review). While all of these elements have an influence on
teamwork, coordination is paramount for effective teams (Foushee, 1984). Coordination
is a process where teams organize their physical and mental resources, activities, and
verbal responses in an effort to integrate, synchronize, and complete tasks within time
constraints (Cannon-Bowers et al., 1993). Coordination involves information exchange
and mutual adjustment of actions to ensure team member contributions align with task
goals (Marks & Panzer, 2004). To select an appropriate coordination strategy, teams
must have adequate team knowledge (Cannon-Bowers et al., 1993). To function
proficiently in a team situation, team members must understand their environment and
the demands of the task, know how to control the equipment they interact with and from
which information is extracted, and comprehend the steps required to accomplish their
goal (Cannon-Bowers et al., 1993; Cannon-Bowers, Tannenbaum, Salas, & Volpe, 1995;
Marks & Panzer, 2004). Also, team members must understand the relationship between
their task and other member tasks and be familiar with the knowledge, skills, attitudes,
preferences, and task-relevant information held by teammates (Marks & Panzer, 2004;
McIntyre & Salas, 1995).
For teams to effectively function, they must interact with regards to common
goals and be able to adapt to continuously changing circumstances (McIntyre & Salas,
1995). There are three distinct team competencies required for effective teamwork. The
team must have the requisite knowledge, skills, and behaviors to perform the task. The
team must also be aware of the attitudes team members form about themselves and the
team (Cannon-Bowers et al., 1995). Coordination is an important team process that
assists in complex decision-making, helps to form a collective representation of the task,
increases team performance, and is necessary for the adequate function of action teams
9

(Entin, Serfaty, & Deckert, 1994; Kozlowski, Gully, McHugh, Salas, & Cannon-Bowers,
1996; McIntyre & Salas, 1995; Serfaty, Entin, Johnston, 1998).
Coordination is essential for action teams. Action teams are teams in which
expertise, information, and tasks are distributed across individual team members
(Kozlowski et al., 1996). In action teams, effectiveness depends on rapid, complex, and
coordinated behaviors. Teams must also have the ability to adapt to shifting situational
demands. The only way action teams can attain high performance is through
coordination (Kozlowski et al., 1996). Coordination is the orchestration of sequence and
timing of interdependent actions. It involves team member interactions such as
information exchange and mutual adjustment of action (Kozlowski et al., 1996; Panzer &
Marks, 2004; Sundstrom, 1999). To coordinate adequately, team members must monitor
the actions of their team members and also provide feedback on members‟ actions,
timing, and errors (Panzer & Marks, 2004). Monitoring is the observation of activities,
timing, pace, and performance of team members; it involves heightened awareness of
what others are doing (Panzer & Marks, 2004). Feedback is coaching and helping other
team members in accomplishing a task. Panzer and Marks (2004) used a PC-based
helicopter flight simulator to examine the effects of monitoring, coordination, and
feedback. Working on a task that requires each team member to perform a particular job
function, teams of three individuals coordinate events to complete all job functions to
accomplish the task. The job functions were; pilot the helicopter, read radar to indicate
incoming threats, and control weapons to eliminate threats. Coordination was measured
by the amount of communication spent on sequencing events and orchestrating actions.
Increased coordination and feedback behaviors were positively correlated and found to
10

predict better performance, with coordination as a stronger predictor of performance than
feedback. Also in this study, gender and time spent playing PC games were significantly
correlated with coordination. Teams consisting of more male members coordinated more.
Panzer and Marks (2004) found that the relationship of team monitoring behavior and
performance were fully mediated by coordination and feedback.
According to Serfaty and colleagues (1998), there are two types of coordination
strategies: Explicit and implicit. Overt communication directed toward another team
member is referred to as explicit coordination (Serfaty et al., 1998). Explicit coordination
is required in all teams to maintain a collective representation of the task as a situation
changes (Orasanu & Fischer, 1992). Implicit coordination requires the use of the team‟s
collective representation of the task, or mutual mental models, which is developed first
through explicit communications. Implicit coordination includes anticipatory
information such that the performance of future tasks by other team members is
facilitated. Consequently, the total amount of communication is reduced so that efforts
can be directed at task demands and performance maintenance (Entin et al., 1999).
Implicit coordination is demonstrated by a reduction of unnecessary communication
during high workload or high stress periods, and depends upon team members‟ prior
development of mutual mental models. This is often developed through explicit
coordination during low workload periods (Serfaty et al., 1998). Implicit coordination
has been measured through an anticipation ratio (Entin et al., 1999). The anticipation
ratio looks at communications from the group leader to team members and
communications from team members to the group leader and other team members, or
subordinate communications. The communications are recorded as either transfers or
11

requests (see Appendix A). Transfers are communications giving information, updating
others on task status, or answering questions. Requests are communications asking for
information, asking what tasks need to be completed, or asking general questions (see
Appendix B for coordination operationalization). The anticipation ratio is calculated by
taking the number of subordinate communication transfers and dividing by the requests
made for information, actions, and planning or problem solving by the team leader
(Serfaty et al., 1998). An anticipation ratio greater than one demonstrates that
subordinates anticipate information needed and provide it to the team leader before being
queried. When teams are able to adequately anticipate the needs of the group,
performance should increase (Kalisetty, Kleinman, Serfaty, & Entin, 1993). Coordination
strategies are adaptation mechanisms that allow teams to improve performance under
time pressures by switching between explicit and implicit coordination (Kleinman &
Serfaty, 1989; Serfaty et al., 1998).
Serfaty and colleagues (1998) measured coordination in teams to determine its
effect on team performance. Team training increased the effectiveness of decisionmaking and the selection of coordination strategies in a changing environment. Measures
of coordination were recorded from communication in teams as requests or transfers for
information, action task, and problem solving. The results showed that teams trained to
manage coordination skills were able to perform better by adjusting between explicit and
implicit coordination as dependent on the situation. It also showed that teams who
showed more teamwork skills performed better than those with less. Adaptive
coordination of implicit and explicit coordination was found to affect the development of
mental models by a team. Adaptive coordination skills assist in team monitoring and
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backup behavior, and allow opportunities for team members to learn other member‟s
needs, proclivities, and tasks. Periodic updates between members solidify and validate
the common knowledge and the collective representation of the task (Serfaty et al., 1998).
Increased coordination can assist in building mutual mental models, which help maintain
performance (Serfaty et al., 1998).
Performance between teams that had previously worked together and new teams
in a simulated submarine attack crew showed that demonstrated knowledge about team
members increased performance as measured by the number of successful attacks
(Espevik, Johnsen, Eid, & Thayer, 2006). Teamwork was evaluated on four dimensions;
information exchange, communication, supporting behavior, and team initiative. New
teams had a higher volume of verbal statements compared to the known group. New
teams also showed a higher frequency of requests. Requests were separated into request
for information, request for action, and request for solving a problem. These measures
are identical to those mentioned above in the coordination literature as improving
performance. New teams showed higher frequencies on all coordination measures.
There were also higher levels of information transfer, or explicit coordination, in the new
teams compared to the known (Espevik et al., 2006). Teams with well-known members
showed a higher number of target hits (performance) and a decrease in information
exchange, thus using more implicit coordination. Proper use of implicit coordination
allowed teams to coordinate their activities in a way that increased their ability to cope
with external threats (Kleinman & Serfaty, 1989). Increased explicit coordination seen in
the new teams resulted in decreased performance (Espevik et al., 2006).
High performing teams adapt their decision-making and coordination strategies as
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well. They are able to anticipate changes in the situation and in the needs of other team
members, in order to continue performing well in high-workload and high-stress
situations (Entin et al., 1999; Serfaty et al., 1998). Successful teams adapt their behavior
towards the demands of the situation (Serfaty et al., 1998). A demarcation of a good team
is the degree of member coordination and the integration of necessary resources
(Zaccaro, Gualtieri, & Minionis, 1995). Coordinated teams use effective monitoring of
team members allowing them to regulate the timing and execution of individual tasks
(Marks & Panzer, 2004).
Another study on adaptive team coordination focused on coordination strategies
during stressful situations (Entin et al., 1999). Training teams to be more adaptive in
their coordination styles improved team performance during stressful high workload
situations. By using implicit coordination to reduce communication and coordination
overhead, teams were able to focus more attention on the task, than to irrelevant
communications. Results showed that team adaptive training improves team processes
and performance (Entin et al., 1999).
Purpose and Hypotheses
Past research suggests that teams experiencing negative stress will coordinate less
and perform worse. However, there is little research directly testing this link. Most of
the literature has been highly anecdotal and driven on building unsupported theories. The
purpose of this study was to examine the effects of threat appraisals and coordination on
performance. It was predicted that teams who were more threatened would perform
worse than teams that were more challenged. It was also predicted that teams who were
more threatened would engage in less coordination than those who were more
14

challenged. Given support for these hypotheses, it was expected that coordination would
mediate the relationship between team threat appraisals and performance.
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II. METHOD
Power Analysis
A power analysis was conducted to determine the number of participants needed
for this research. The effect size for adaptive coordination could not be calculated due to
lack of standard deviations provided by Entin & Serfaty (1999). However, explicit and
implicit coordination were found to significantly affect the performance of six teams.
Past research has correlated stress appraisals with performance. The correlation among
stressor appraisals and performance was -.35 (df = 38) (Schneider, 2004). According to
Rosenthal and Rosnow (1991) a medium effect size is .30; the correlation obtained in
Schneider (2004) exceeds a medium effect. Examining the effect size of r = .35, α = .05,
two-tailed, the power is .79 with 64 participants and .83 with 72 participants (Cohen &
Cohen, 1983).

By examining effect sizes obtained in past research it was found that at

least sixty-four participants were needed for a medium effect size with an alpha of .05,
two-tailed (Rosenthal & Rosnow, 1991).
Participants
Data on 72 teams, each including five individuals, were collected (N = 360). The
average age was 21 (SD = 4.41), the majority of participants were female (64%) and
Caucasian (63%). Graduate students and undergraduate psychology students from a
Midwestern university participated in this study in exchange for partial course credit or
monetary remuneration ($30). Participants were recruited in two ways. First,
participants included student volunteers from introductory psychology courses who
received partial course credit. Second, advertisements posted around campus recruited
participants for pay.
Three teams were excluded from data analysis due to lack of performance scores.
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These teams were unable to depart any of the aircraft. Demographics for these three
teams were similar to all other teams, although computer experience scores were slightly
lower than average. Also, the stressor appraisal scale (SAS) scores were missing for two
participants due to CAPS system errors during data collection. The mean for the team
SAS scores were used for all analysis.
Preliminary analysis indicated that age and an individual‟s comfort with and
frequency of using instant messaging were correlated with coordination and performance
scores. All subsequent analysis controlled for ATOF‟s age and IM comfort and usage.
Scenario
The Computer-based Aerial Port Simulation (CAPS) was developed as a logisticsbased scenario to investigate factors that affect individual and team performance in realtime, through interdependent tasks performed through computer-mediated
communication (Lyons, Stokes, Palumbo, Boyle, Seyba, & Ames, 2008). Teams were
required to work together within this distributed logistics network to reach common
goals. The goal was to complete various tasks on multiple aircraft in the allotted time.
The five team members each had an individual function: air terminal operations flight
(ATOF), passenger services (PS), fleet services (FS), cargo services (CS), and ramp
services (RS). The ATOF provided the team with information necessary to manage
available resources in order to receive, document, and move passengers and cargo. ATOF
was the relay point through which all information relating to aircraft was received,
processed, and dispatched. Passenger services processed, embarked, and disembarked all
passengers. Fleet services ensured that aircraft interiors were clean, and provided
supplies and meals for passengers. Cargo services processed in- and out-bound cargo,
and sequenced cargo by priority for removal. Ramp services removed in-bound
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palletized cargo from the aircraft and uploaded out-bound cargo to the aircraft.
The team processed incoming flights and departed them to new destinations.
Prior to the scenario team members were informed that the tasks must be performed in a
particular sequence. This sequence was: a.) PS removed passengers, b.) RS removed
cargo, c.) FS cleaned the aircraft, d.) RS placed outbound cargo on the aircraft per cargo
destination, e.) PS boarded new passengers per destination, and f.) FS loaded supplies
and meals per number of passengers. Cargo services (CS) did not rely on the sequence of
events to perform his/her task. At the beginning of the session, CS unloaded trucks and
sequenced cargo into bays for ramp services. Air terminal operations flight (ATOF)
communicated with all participants to keep track of when each task was complete, and
ensuring that the sequence was followed.
Team members were capable of communicating with all other team members as
they followed the sequence of events. An instant messaging (IM) communication system
allowed either global communication to all group members, or individual conversations
to one particular team member. Chat data were stored in a database for subsequent
coding. During the scenario team members were provided with recommended
communication links between team members (see Figure 1 and 2). The provided
communication links were required for proper task completion. It was necessary for
ATOF to communicate information to all team members (e.g. “Plane 1 on Ramp 1 to
Germany”) and each team member needed to communicate back to ATOF (e.g. “Cargo is
loaded”). Passenger services needed to communicate information to ramp and fleet
services (e.g. “Passengers are off the plane”). Cargo services needed to communicate
regularly with ramp services (e.g. “Cargo is in bay 1”). Fleet services needed to regularly
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Figure 1
Required communication links for ATOF to complete the task properly
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Figure 2
Required communication links for PS. PS could contact all team members, but only had
necessary information to transfer to the links listed above.
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communicate with ramp and passenger services (e.g. “The plane is clean”). These
channels of communication created rich data for reduction and analysis.
The experiment consisted of a 30-minute sessions, with a duration of 1800
seconds. During the session the team would attempt to complete each task in sequence
for five separate aircraft. The first aircraft arrived at the very beginning of the session.
The team had 535 seconds to depart the aircraft before it was considered late. The second
aircraft arrived 400 seconds into the session, and was deemed late after being at the
terminal for 1050 seconds. This short overlap allowed teams to coordinate their work and
complete aircrafts concurrently. The third aircraft arrived 800 seconds into the session.
The third aircraft initially had 400 seconds to be prepared for departure, but a message
issued to the team informs them that the aircraft is delayed due to a maintenance issue.
This extended the time to complete the third aircraft to a total of 470 seconds. The fourth
aircraft arrived 1000 seconds into the session and was deemed late after 650 seconds.
The fifth aircraft arrived 1300 seconds into the session and was deemed late after 300
seconds.
Materials
Stressor Appraisal Scale (SAS). Stress appraisals were collected for each
individual team member pre- and post-task. Using the six-item stressor appraisal scale
(Schneider, 2004), three items assessed primary appraisals, demand, Cronbach‟s alpha =
.74 (e.g., “How threatening do you expect the upcoming task to be”) and three items
assessed secondary appraisals, resources, Cronbach‟s alpha = .82 (e.g., “How able are
you to cope with this task”). Responses were recorded on a 5-point Likert scale (1 = „not
at all‟ and 5 = „extremely well‟). Threat and challenge appraisals were calculated by the
ratio of demand over resources (PA/SA). Stress scores were computed for both the
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individual and the team.
Team appraisal scores were calculated using the team‟s average primary
appraisals (PA), demand, and secondary appraisals (SA), resources, and the team ratio to
determine threat or challenge (D/R). The within-group interrater agreement (rwg) was
calculated to determine the interrater agreement of the SAS response options, through the
proportional reduction in error variance (James, Demaree, & Wolf, 1993). To calculate
within-group interrater agreement (rwg) the following formula is used:
rwg = (σE2 – Sx2) / σE2
The error variance, or Sx2, is the observed variance on the rating variable x. The
random measurement of error, or σE2, is calculated as follows:
σE2 = (A2 - 1)/12
A is the number of response options (1 = „not at all‟ and 5 = „extremely well‟)
(LeBreton & Senter, 2008). Within-group agreement has full agreement when rwg = 1.0,
and no agreement when rwg = 0. See table 1a and 1b for SAS statistics.
Demographics. General demographics (e.g., age, gender, and ethnicity) and
computer experience (e.g., computer, IM, and email usage) were obtained at the
beginning of the study. This data was used to evaluate factors that may influence
coordination, stress, and performance.
Chat Coding. For chat coding, individual chat utterances (Fries, 1952) or single
lines of chat, such as “How are you?” were evaluated. Communication utterances were
analyzed for items that assist in team coordination, such as requests and transfer of
information, actions, and planning or problem solving (Entin & Serfaty, 1999).
Information requests and transfers consisted of communications about needed
information or updates on the progress of a task. Action requests and transfers consisted
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of communications about an actions completion; either asking that a task be completed or
Table 1a
Individual Stressor Appraisal Scale N, mean, standard deviation, and within group
interrater agreement.

Demand (PA) Pre-Task
Resources (SA) Pre-Task
Ratio Pre-Task
Demand (PA) Post-Task
Resources (SA) Post-Task
Ratio Post-Task

Individual
N
352
352
352
335
336
334

M
2.99
3.84
.82
2.82
3.63
.81

SD
.62
.70
.33
.98
.7
.34

rwg
.81
.75
.95
.52
.76
.94

Table 1b
Team Stressor Appraisal Scale N, mean, standard deviation, and within group interrater
agreement.

Team
Demand (PA) Pre-Task
Resources (SA) Pre-Task
Ratio Pre-Task
Demand (PA) Post-Task
Resources (SA) Post-Task
Ratio Post-Task

N
72
72
72
69
69
69

M
3.19
3.82
.82
3.15
3.72
.81
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SD
.64
.79
.15
.94
.60
.18

rwg
.80
.69
.99
.56
.82
.99

telling that a task was already finished, respectively. Problem or planning requests and
transfers consisted of communications concerning the sequence of events or team
member problems concerning their tasks (see Appendix A for full operationalization of
chat coding). Communication records from the CAPs program were evaluated and coded
as requests and transfers for information, action, or problems and planning. Two raters
were used to code the communication records. Team coordination was tallied using
matrices developed in past research (see Appendix B for coordination coding matrix)
(Entin & Serfaty, 1999). Tallies indicated the message sender, the recipient, and the type
of communication that was made (request or transfer and information, action, or
problem/planning). Inter-rater reliability of chat coding was acceptable with a proportion
of agreement greater than .90 for all categories combined. An anticipation ratio was
calculated from the matrix (team transfer/ATOF requests) (Entin & Serfaty, 1999).
Performance. Team performance was indexed in two ways, sequencing and
departure times. Sequencing was the team member‟s adherence to the sequence order.
Task sequencing was indicative of the team‟s ability to follow directions and work
together as a team to complete the tasks in order. Sequencing was determined by the
number of steps properly completed in the task sequence. There were seven steps in the
sequence: 1.) PS unloads passengers, 2.) RS unloads cargo, 3.) FS cleans plane, 4.) RS
loads cargo, 5.) PS loads passengers, 6.) FS loads supplies, and 7.) ATOF departs the
plane. Each step followed in the proper sequence counted as one point toward the team
performance score. Each aircraft was eligible for seven points, totaling 35 points across
the five aircraft. Each aircraft had a score and the total aircraft score (35 points) was an
indicator of overall sequencing performance. Higher sequence scores indicated better
performance.
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Departure times were determined by the amount of time an aircraft was available
to be worked on by the team. ATOF controlled how long an aircraft was available to be
worked on, and selected when to depart the aircraft. An aircraft departed quickly had a
shorter departure time and thus better performance. The amount of time „on the ground‟
was recorded by the program in seconds. An average departure time was also determined
by averaging the five aircrafts scores. Each aircraft had a score and the average departure
time was an indicator of the overall departure performance. It should be noted that all
performance and coordination scores were developed using a team aggregate.
Procedure
After obtaining consent, participants were randomly assigned to one of five
computer task stations by using a list of random numbers. Participants did not know
which job they would perform until assigned to a computer station. Once seated,
participants completed a demographics survey on the computer.
Then, a general training of tasks associated with the aerial port and the team goals
commenced, followed by a short review test. It was not necessary for participants to
accurately complete the review. Feedback was provided for incorrect responses. After
general training, participants underwent specific training on their individual tasks (ATOF,
PS, FS, CS, or RS). This training informed each team member about his or her particular
task in the aerial port simulation. Participants were given another short quiz, and, again,
feedback was provided. Each participant was provided a hard-copy reference guide that
illustrated the communication links (Figure 1 & 2), listed the sequence of events, and
summarized each step required to perform the task. After training, the experimenter
addressed any remaining questions concerning participant‟s assigned tasks.
The pre-task SAS was administered. The participants began the 30-minute
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session. During the session participants were not allowed to communicate vocally or ask
questions of the experimenter. They were to communicate with their team members and
use their reference guides if questions arose. After completing the scenario the post-task
SAS was administered. Participants were then debriefed and remunerated.
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III. RESULTS
Individual Stressor Appraisal Scores and Performance
To examine the hypothesis that individuals and teams who were more threatened
would exhibit poorer performance, stress appraisal scores were correlated with the
performance scores. Performance scores were comprised of sequence and departure
scores for each of the five aircraft, and the total or average score, respectively. Higher
sequencing scores indicate better performance while lower departure times were
indicative of better performance.
Individual stressor appraisals were examined in relation to aircraft sequencing
(see Table 2a) and departure times (see Table 2b). Looking at the pre-task individual
scores, aircraft sequencing was correlated with the individual‟s resources for aircraft four
and marginally correlated with aircraft five and the total sequencing score (see Table 2a).
This suggests that when individuals felt that their resources were sufficient for the task
sequencing scores improved. A higher sequencing score means that through coping with
the challenges of the task individuals could improve communication with team members
to follow the sequence of events and, thus, perform better.
The post-task administration of the SAS showed resources as correlated with
aircraft three and the total sequencing score. The post-task ratio was negatively
correlated with all aircraft sequencing scores. This suggests that as individuals perceived
the task as more threatening (μ = .81, sd = .34) sequencing performance decreased.
Individual departure scores were negatively correlated with pre-task resources for
aircrafts one through four and the average departure time (see Table 2b). This suggests
that as individual‟s perceived their resources as being sufficient to handle the task aircraft
were departed faster. Aircraft threes departure time was marginally correlated with the
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Table 2a
Correlations between aircrafts 1-5 sequencing and the total sequencing score (higher
sequencing = more tasks completed) and Stressor Appraisal Scale. Controlling for IM
experience and age, N = 352.

Stress
Demand Pre-Task

Sequencing
Aircraft Aircraft Aircraft Aircraft Aircraft
Total
1
2
3
4
5
Sequencing
.07
.03
.02
.05
.02
.05

Resources Pre-Task

-.03

.06

.07

.11*

.09†

.10†

Ratio Pre-Task

-.01

-.04

-.02

-.06

-.06

-.06

Demand Post-Task

-.02

-.08

-.05

-.07

-.07

-.08

Resources PostTask

.06

.08

.12*

.08

.08

.12*

-.14*

-.12*

-.14*

-.18**

Ratio Post-Task
-.11*
-.14*
Note. †p < .10, *p < .05, **p < .01

Table 2b
Correlations between aircrafts 1-5 departure and the average departure score (higher
departure = more time to depart plane) and Stressor Appraisal Scale. Controlling for IM
experience and age, N = 352

Stress
Demand Pre-Task
Resources Pre-Task

Individual Departure
Aircraft Aircraft Aircraft Aircraft Aircraft Average
1
2
3
4
5
Departure
-.08
-.03
.01
-.03
-.02
-.04
-.13*

-.16**

-.11*

-.11*

-.09

-.15**

Ratio Pre-Task

.04

.08

.09†

.06

.04

.08

Demand Post-Task

.01

.09

.09

.11*

.12*

.10†

-.15**

-.11†

-.04

-.13*

-.16**

-.13*

Ratio Post-Task
.07
.15**
†
Note. p < .10, *p < .05, **p < .01

.09

.23**

.28**

.18**

Resources Post-Task
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ratio of demand over resources. This suggests that as individuals felt more threatened (μ
= .82, sd = .33) departure times increased.
Post-task SAS showed that the demand was correlated with aircraft four and five,
and marginally correlated with the average departure score. This suggests that when
individuals perceived the task as demanding departure times increased. Resources were
negatively correlated with departure for aircrafts one, four, five, and average, and
marginally correlated with aircraft two. This suggests that as individuals perceived
themselves as having sufficient resources, aircraft were departed more quickly. The ratio
of demand over resources was correlated with aircrafts two, four, five, and average. This
suggests that as individuals felt more threatened by the task departure times increased.
Team Stressor Appraisal Scores and Performance
Team stressor appraisals were created using an aggregate team score for demand,
resources, and the team ratio. The team ratio was negatively correlated with aircraft two,
three, five, and the total sequencing score, and marginally correlated with aircraft one and
four (see Table 3a). This suggests that as teams felt more threatened (μ = .81, sd = .18)
sequencing scores decreased.
Departure scores were positively correlated with post-task demand for aircrafts
one through five and the average departure score (see Table 3b). This suggests that as the
team deemed the task as demanding departure times increased. The post-task team ratio
was correlated with departures for aircraft two, four, five, and the average departure
score. This suggests that as threat increased departure times increased.
Stress and Coordination
To examine the hypothesis that threatened teams would engage in less
coordination, stressor appraisal scores were correlated with the anticipation ratio and
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Table 3a
Correlations of aircrafts 1-5 sequencing and the total sequencing score (higher
sequencing = more tasks completed) and Stress. Controlling for IM experience and age.
N = 72

Stress
Demand Pre-Task

Aircraft
1
-.09

Team Sequencing
Aircraft Aircraft
2
3
-.12
-.01

Aircraft
4
-.03

Aircraft
5
-.13

Total
Sequencing
-.11

Resources Pre-Task

-.07

-.05

.08

.05

.01

.02

Ratio Pre-Task

-.03

-.13

-.06

-.15

-.17

-.16

Demand Post-Task

-.06

.00

.02

-.03

-.10

-.05

Resources Post-Task

-.05

.17

.02

.14

.11

.14

-.28*

-.24†

-.27*

-.37**

Ratio Post-Task
-.22†
-.30*
†
Note. p < .10, *p < .05, **p < .01

Table 3b
Correlations of aircrafts 1-5 departure and the average departure score (higher departure
= more time to depart plane) and Stress. Controlling for IM experience and age, N = 72.

Stress
Demand Pre-Task

Aircraft
1
.15

Team Departure
Aircraft Aircraft
2
3
.15
.08

Aircraft
4
.09

Aircraft
5
.04

Average
Departure
.13

Resources Pre-Task

.06

-.04

-.16

-.08

-.08

-.07

Ratio Pre-Task

.09

.18

.20

.16

.09

.18

Demand Post-Task

.28*

.42**

.33**

.36**

.31*

.41**

Resources Post-Task

-.15

.03

-.06

-.00

.01

-.04

Ratio Post-Task
.17
.32*
†
Note. p < .10, *p < .05, **p < .01

.18

.47**

.56**

.38**

30

coordination variables. Coordination variables include ATOF‟s total communication,
ATOF‟s transfers, team transfers, team transfers to ATOF, total communication
throughout the session, and the anticipation ratio.
Individual scores were marginally correlated with pre-task demand for team
transfers and all communication (Table 4a). This suggests that team transfers and overall
communications increased when individuals perceived the task as less demanding.
Transfers made by ATOF were marginally correlated with resource availability. This
suggests that ATOF transferred more communication concerning actions, information,
planning, and problem solving when more resources for managing the task were
available. ATOF‟s transfers were marginally correlated with the pre-task ratio. This
suggests that as threat increased, transfers made by ATOF decreased.
Team communication variables were compared to stressor appraisal scores (Table
4b). ATOF‟s total communication, ATOF‟s transfers and communications from the team
to ATOF were negatively correlated with pre-task demands. This suggests that as
demand increased communications from ATOF decreased, as did communications to
ATOF. The pre-task ratio was marginally correlated with ATOF‟s transfers. This
suggests that ATOF‟s transfers increased when teams were more threatened.
Coordination and Performance
To test the hypothesis that teams who coordinate less would perform worse,
anticipation ratios were correlated with performance scores. Unlike the stressor appraisal
scale, coordination and performance scores were measured as team variables. Table 5
shows that several coordination variables were correlated with sequencing performance.
Transfers made by ATOF were correlated with aircraft 5 and marginally correlated with
the total sequencing score. This suggests that as ATOF made more transfers to the team
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Table 4a
Individual correlations between Stressor Appraisal Scale and Coordination variables.
Controlling for IM experience and age.
Individual Stress
Demand
Pre-Task

Resources
Pre-task

Ratio
Pre-Task

Demand
Post-task

Resources
Post-Task

Ratio
Post-Task

ATOF
Communication Total

.01

.05

-.03

.06

.08

.01

ATOF Transfers

-.02

.10†

-.09†

-.01

.07

-.07

Team Transfers

.10†

.06

.01

.08

.07

.03

Team to ATOF

-.01

-.02

-.01

.01

.02

.00

All Communication

.10†

.06

.00

.09

.06

.05

.06

-.03

-.06

.01

-.08

Anticipation Ratio
.04
Note. †p < .10, *p < .05, **p < .01

Table 4b
Individual correlations between Stressor Appraisal Scale and Coordination variables.
Controlling for IM experience and age.

Team Stress
Demand
Pre-Task

Resources
Pre-task

Ratio
Pre-Task

Demand
Post-task

Resources
Post-Task

Ratio
Post-Task

ATOF
Communication Total

-.31*

-.07

-.10

.01

.10

.06

ATOF Transfers

-.30*

.01

-.22†

.08

.06

-.10

Team Transfers

-.07

-.04

-.03

.10

.02

.07

Team to ATOF

-.25*

.01

-.01

-.06

.06

.03

All Communication

-.12

-.04

-.02

.11

.01

.13

.10

-.05

.01

.01

-.17

Anticipation Ratio
.14
Note. †p < .10, *p < .05, **p < .01
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Table 5
Correlations between aircrafts 1-5 sequencing and the total sequencing score (higher
sequencing = more tasks completed) and Coordination variables. Controlling for IM
experience and age, N = 72.

Coordination

Sequencing
Aircraft Aircraft Aircraft Aircraft Aircraft
Total
1
2
3
4
5
Sequencing

ATOF‟s
Requests

.20

.02

.01

-.06

-.14

-.02

ATOF‟s
Transfers

.07

..11

.04

.14

.36**

.22†

Team Transfers

.30*

.25*

.25*

.33**

.25*

.39**

Team Transfers
to Team

.26*

.19

.23†

.32**

.28*

.37**

Total
communication

.29*

.15

.14

.18

.20

.26*

Anticipation
Ratio

-.01

.12

.08

.25*

.28*

.23†

Note. †p < .10, *p < .05, **p < .01
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sequencing performance increased. Team transfers were also correlated with sequencing
performance. As team transfers of information, actions, planning and problems solving
increased, sequencing performance also increased. Team to team communications was
correlated with sequencing for aircraft one, four, five, and the total sequencing score and
marginally correlated with aircraft three. This suggests that sequencing performance
improved as team members communicated more with one another. The total amount of
communication, transfers and requests made by ATOF and team members, increased as
sequencing performance increased for aircrafts one and the overall sequencing score. It
was expected that as sequencing increased, the anticipation ratio – the team anticipating
the needs of ATOF – would also increase. The anticipation ratio was correlated with
aircraft four, five, and the total sequencing score. This suggests that sequencing
improved as team members shifted to more implicit coordination. Coordination relies on
more than just sequencing tasks. It also constitutes planning and re-planning as situations
change.
Coordination variables were also compared to aircraft departure performance.
Table 6 shows the relationship between departure performance and coordination
variables. ATOF‟s requests were correlated with aircraft four and five. This suggests that
when ATOF requested more information, actions, planning and problem solving
departure times increased. Team to team communication was negatively correlated with
aircraft one and marginally correlated with aircraft two and the average departure time.
This suggests that when team members communicated more among each other departure
times decreased. Anticipation ratios were negatively correlated with departure times for
aircraft four and five, and marginally correlated with average departure time. This
negative correlation suggests that as more implicit coordination was used, departure time
34

Table 6
Correlations between aircrafts 1-5 departure and the average departure score (higher
departure = more time to depart plane) and Coordination variables. Controlling for IM
experience and age, N = 72.

Coordination

Departure
Aircraft Aircraft Aircraft Aircraft Aircraft Average
1
2
3
4
5
Departure

ATOF‟s Requests

-.16

.05

.11

.26*

.28*

.11

ATOF‟s Transfers

-.15

-.09

-.09

-.18

-.20

-.16

Total Team
Transfers

-.14

-.09

-.03

-.02

-.02

-.08

Team Transfers to
Team

-.26*

-.23*

-.12

-.18

-.17

-.23†

Total
communication

-.20

-.08

-.01

-.02

-.03

-.06

Anticipation Ratio -.03

-.16

-.18

-.35**

-.31*

-.24†

Note. †p < .10, *p < .05, **p < .01
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decreased. Thus, as teams anticipate the needs of ATOF, their performance increases.
Coordination as a mediator of Stress and Performance
It was hypothesized that coordination would mediate the relationship between
team threat and performance. It was predicted that teams who were more threatened
would perform worse than teams that were more challenged. Also predicted was that
teams who were more threatened would engage in less coordination than those who were
more challenged. Given support for these hypotheses, it was expected that coordination
would mediate the relationship between team threat and performance. However, there
was not enough support for the above two hypotheses to test the meditational relationship
between team stress and performance.
Performance
Performance was measured through the number of tasks sequenced, departure
times for each aircraft, and the average for all five aircraft. As a final evaluation,
correlations were run comparing each aircraft for both sequencing and departure times
(see Table 7a and 7b). Sequencing improved over time as teams progressed through the
completion of the sequence tasks for each aircraft. Departure times also improved as
teams progressed through departing each aircraft. While scores for aircraft five appear to
be lower, this is likely due to teams running out of time during the experiment. Table 8
shows the correlations between aircraft departure and sequencing. Departure and
sequencing were negatively correlated. As sequencing increased, departure times
decreased, indicating a greater level of performance. It should also be noted that as teams
progressed through each aircraft the correlation became stronger.
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Table 7a
Correlations between aircrafts 1-5 sequencing and the total sequencing score (higher
sequencing = more tasks completed). Controlling for IM experience and age, N = 72.
Sequencing
Sequencing

Aircraft 2

Aircraft 3

Aircraft 4

Aircraft 5

Total
Sequencing

Aircraft 1

.27*

.22†

.20†

.14

.45**

.32**

.35**

.34**

.63**

.54**

.42**

.75**

.59**

.81**

Aircraft 2
Aircraft 3
Aircraft 4
Aircraft 5

.77**

Note. †p < .10, *p < .05, **p < .01

Table 7b
Correlations between aircrafts 1-5 departure and the average departure score (higher
departure = more time to depart plane). Controlling for IM experience and age, N = 72.
Departure
Departure

Aircraft 2

Aircraft 3

Aircraft 4

Aircraft 5

Average
Departure

Aircraft 1

.71**

.57**

.42**

.28*

.74**

.79**

.71**

.55**

.93**

.70**

.48**

.88**

.87**

.87**

Aircraft 2
Aircraft 3
Aircraft 4
Aircraft 5

.72**

Note. †p < .10, *p < .05, **p < .01
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Table 8
Correlations between aircrafts 1-5 departure and the average departure score (higher
departure = more time to depart plane) and aircrafts 1-5 sequencing and the total
sequencing score (higher sequencing = more tasks completed). Controlling for IM
experience and age, N = 72.
Departure
Aircraft Aircraft
2
3

Aircraft
Sequencing

Aircraft
1

Aircraft
4

Aircraft
5

Average
Departure

Aircraft 1

-.07

-.09

.03

-.17

-.25*

-.11

Aircraft 2

-.31*

-.14

-.12

-.17

-.27*

-.23†

Aircraft 3

-.22†

-.34*

-.33**

-.28*

-.29*

-.35**

Aircraft 4

-.40**

-.58**

-.60**

-.59**

-.43**

-.63**

Aircraft 5

-.48**

-62**

-.52**

-.63**

-.58**

-.70**

Total Sequence
-.45**
-.55**
Score
Note. †p < .10, *p < .05, **p < .01

-.52**

-.56**

-.54**

-.63**
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IV. DISCUSSION
Stressor Appraisal Scores and Performance
Individual performance scores were related to stressor appraisal scales. Those
high in pre-task resources performed better during sequencing on aircraft four. High
post-task resources were related to performance on aircrafts three and the total
sequencing score. These results suggest that individuals with sufficient resources to cope
with the task were better at performing the sequencing task. As the post-task ratio
increased towards greater threat among individuals, the sequencing score decreased for
all aircraft and the overall sequencing score. One possible reason for this is the
sequencing task required greater coordination among team members. When individual
team members experienced higher levels of threat due to the task, they might not have
communicated the needed information for the sequencing task to be performed properly.
These results are similar to prior studies supporting that threatened individuals perform
more poorly than their challenged counterparts (Gildea et al., 2007; Lyons & Schneider,
2005; Schneider, 2004; Tomaka et al., 1993).
Individuals who reported more resources also performed better in regards to
aircraft departure times. Departure times decreased for most aircraft when individuals
reported greater resources on pre- and post-task. Aircraft five exhibits the same trend as
the first three aircraft, however 53% of teams were unable to depart aircraft five due to
time restraints on the experiment. High post-task demand resulted in longer departure
times. The post-task ratio suggests that as threat increased departure times also increased.
These results are similar to past studies showing that threatened individuals perform more
poorly (Gildea et al., 2007; Lyons & Schneider, 2005; Schneider, 2004; Tomaka et al.,
1993). Threatened individuals perform worse on both sequencing and departure times.
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These results support that performance decreases when individuals experience threat or
the belief that they are unable to manage the task at hand.
The aggregate team stress appraisal scores were significant on post-task ratio for
aircrafts two, three, five, and the total sequencing time, and marginally significant for
aircraft one and four. As teams reported a ratio approaching threatened sequencing scores
decreased. Thus, teams performed worse. Similarly, departure times increased as teams
had a higher post-task ratio. Also, teams that reported greater demand performed worse
on departures.
Stress and Coordination
Individual team members who reported higher demand (marginally significant)
transferred more communication, such as informing that a task was complete, updating
on the status of a task, and planning. Likewise, overall communications increased as
demand increased (marginal). This may have occurred due to individuals trying to obtain
support from fellow team members in completing their tasks. Past research has shown
that teams will use more explicit coordination when trying to understand a situation
(Entin et al., 1999; Serfaty et al., 1998).
The aggregate team stressor appraisal scores showed relation between pre-task
perceived demands and the team leader‟s total communication, transfers, and transfers
made to the team leader by the team. As demand increased, team members
communicated less information, actions, planning, and problem solving. This may have
resulted due to team members focusing more attention on their primary task, and viewing
communication as a secondary task. Past research shows that individuals under stress
could react by experiencing a narrowing of attention, neglecting social and interpersonal
cues, have degraded problem solving, and decrease altruistic behaviors (Cohen, 1980;
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Combs & Taylor, 1952; Matthews & Canon, 1975; Salas & Driskell, 1996; Wachtel,
1968). These results support past research suggesting that high demands could encumber
coordination performance through a hindrance of team communication (Kleinman &
Serfaty, 1989). Higher demand seemed to cause individual team members to shift from a
broader team perspective of working together to depart the aircraft, to the narrower
individualistic perspective of just completing their individual task without regard to the
team goals (Driskell et al., 1999).
There was no relationship between team stressor appraisal scores and the
anticipation ratio. Past research suggested that teams under stress would alter their
coordination strategies to a more implicit style, using less overt communication (Entin et
al., 1999). However, this study could not support this claim.
Coordination and Performance
Team variables such as coordination and team performance are highly reliant on
an individual‟s ability to communicate and complete their tasks with respect to the needs
of the team (Salas, Driskell, & Hughes, 1996). The CAPS task required participants to
act as an action team in order to attain high performance in sequencing. Sequencing
performance was correlated with transfers made by team members suggesting that as
team members transferred more information and updates on task status, sequencing
scores increased. These results were expected as teams must communicate their
completed tasks and relevant information to coordinate events. Event coordination was
crucial for the proper completion of sequencing. For aircraft five and the total
sequencing score increased as the team leaders transfers increased. Also note that the
total amount of communication among team members was correlated with sequencing on
aircraft one and the total sequencing score. As communication increased, sequencing
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scores also increased. This includes both task and conversation irrelevant to the CAPs
scenario. These results are contradictory to past research that suggests that an increase in
explicit coordination decreases performance (Espevik et al., 2006).
Coordination variables also had an effect on aircraft departure times. An
interesting finding is that when the team leader made more requests, departure times
increased as seen for aircrafts four and five. This may have occurred as a result of team
members not communicating actions or performing actions that were requested of them.
Team transfers to other team members increased as departure times decreased.
This suggests that team members were transferring more information and task status
updates among each other; working effectively as a team to depart the aircraft. It should
be noted that the total amount of communication between the entire team, had no effect
on departure times. This result is contradictory to past research indicating that irrelevant
communications constitute a disruption to team goals and performance (Espevik et al.,
2006).
Departure times decreased as anticipation ratios went up. A higher anticipation
ratio indicates that team members were anticipating the needs of the team leader and
using more implicit coordination (μ = 2.81, sd = 1.44). Anticipation ratios have been
recommended as a method of measuring group situation awareness (Entin & Serfaty,
1999). The team coordinated tasks with one another in order to reach team goals without
being instructed by the team leader. This amount of team work allowed individuals to
adopt a team perspective which placed team considerations above individual concerns
(Driskell et al., 1999).
Performance
Performance as seen through the proper order of sequencing of tasks and the
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amount of time to depart aircraft were correlated. As teams performed better on
sequencing they also decreased the amount of time it took to depart the aircraft. These
results may suggest another way of looking at team coordination. Teams who were able
to coordinate events better were also able to complete the job in less time.
In summary, coordination between team members is crucial for teams to complete
interdependent tasks. Teams that required the team leader to make more requests for task
updates and information performed more poorly than those who coordinated with other
team members and anticipated the needs of the team leader.
Implications
This research contributes both theoretical and practical implications to the
scientific community. Theoretically, this study sheds light on the communication
variables that are beneficial for teams to utilize during the coordination of interdependent
tasks. This knowledge will assist in the development of coordination training for action
teams. Training teams to be more cognizant of the team‟s needs and how to communicate
these needs will help to improve overall performance. The communication of actions
performed and information containing updates of task status are important variables for
team coordination and team performance. Teams who were better able to communicate
what had been done, what needed to be done, and the information required to complete
these jobs had better performance. This relevant communication assisted in team
member‟s ability to build accurate mental models of the situation.
Limitations
This research has several limitations. This study used primarily undergraduate
students. A student population may not respond the same as individuals who work in
team environments. Student populations may have little or no experience working on
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interdependent tasks, whereas teams that have worked together in the past, or have had
practice working on teams requiring interdependent tasks may communicate and
coordinate differently.
Also, results may have varied had the task been an ecological task, with
parameters more reflective of real life situations. The CAPS scenario is not reflective of
an ecological work environment. Some work groups will be required to work at a
distance from other team members, possibly using CMC to provide updates and requests.
However, in these situations teams would probably be performing overlapping duties and
be under different types of stress than what the CAPS scenario provided. The lack of real
world tasks and stressors may have led to less significant results.
Future Research
This study provided evidence of how teams communicate to coordinate tasks in
order to complete an interdependent task. Future research should expand into other work
groups, such as the military, to evaluate how experienced teams communicate to
coordinate team activities. Also, the use of a real world environment that requires
interdependent tasks be completed at specific times. Finally, future research should
evaluate the way stress influences coordination among team members. This should be
done evaluating both team and individual levels of stress and performance. Research
such as this would provide better understanding of how teams coordinate to attain high
performance.
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V. CONCLUSION
This research contributes to the body of knowledge on team coordination and
performance. Coordination among team members allows better task performance and the
anticipation of the needs of the team leader, thus decreasing the amount of time it took to
complete the task. Teams used more implicit coordination when dealing with the team
leader, who often had a higher workload than other team members. More explicit
coordination was used when working with other team members. The training of
coordination strategies may assist teams in performing adequately on interdependent
tasks.

45

REFERENCES
Cannon-Bowers, J. A., Salas, E., & Converse, S. A. (1993). Shared mental models in
expert team decision making. In N. J. Castellan, Jr. (Ed.), Current issues in
individual and group decision making (pp. 221-246). Mahwah, NJ: Erlbaum.
Cannon-Bowers, J. A., Tannenbaum, S. I., Salas, E., & Volpe, C. E. (1984). Defining
competencies and establishing team training requirements. In R. A. Guzzo & E.
Salas (Eds.). Team effectiveness and decision making in organizations (pp. 9-45).
San Francisco: Jossey-Bass Publishers.
Cohen, S. (1980). Aftereffects of stress on human performance, and social behavior: A
review of research and theory. Psychological Bulletin, 88, 82-108.
Cohen, J., & Cohen, P. (1983). Applied Multiple Regression/Correlation Analysis for the
Behavioral Sciences. Mahwah, NJ: LEA.
Combs, A. W., & Taylor, C. (1952). The effects of the perception of mild degrees of
threat on performance. Journal of Abnormal and Social Psychology, 47, 420-424.
Driskell, J. E., & Salas, E. (1991). Group decision making under stress. Journal of
Applied Psychology, 76, 473-478.
Driskell, J. E., Salas, E., & Johnston, J. (1999). Does stress lead to a loss of team
perspective? Group Dynamics: Theory, Research, and Practice, 3, 2911-302.
Easterbrook, J. A. (1959). The effect of emotion on cue utilization and the organization of
behavior. Psychological Review, 66, 183-201.
Entin, E. E. & Serfaty, D. (1999). Adaptive team coordination. Human Factors, 41, 312325.
Entin, E. E., Serfaty, D., & Deckert, J. C. (1994). Team adaptation and coordination
training (Contract No. N61339-91-C-0142). Burlington, MA: ALPHATECH, Inc.
46

Espevik, R., Johnsen, B. H., & Eid, J. (2006). Shared Mental Models and Operational
Effectiveness; Effects on performance and team processes in a submarine attack
team. Military Psychology, 18 (suppl.), 23-36.
Foushee, H. C. (1984). Dyads and triads at 35,000 feet: Factors affecting group process
and aircrew performance. American Psychologist, 39, 88-893.
Fries, C. (1952). The Structure of English. New York: Harcourt, Brace & World.
Gildea, K. M., Schneider, T. R., & Shebilske, W. L. (2007). Stress appraisal and training
performance on a complex laboratory task. Human Factors, 49, 745-758.
Grinker, R. R. & Spiegel, J. P. (1945). Men under stress. New York: McGraw-Hill.
Goodie, A. S., & Crooks, C. L. (2004). Time-Pressure effects on performance in a baserate task. The Journal of General Psychology, 131, 18-28.
Hedlund, J., Ilgen, D. R., & Hollenbeck, J. R. (1998). Decision accuracy in computermediated versus face-to-face decision-making teams. Organizational Behavior &
Human Decision Processes, 76, 30-47.
Hollingshead, A. B., & McGrath, J. E. (1995). Computer-assisted groups: A critical
review of the empirical research. In R. A. Guzzo & E. Salas, et al. (Eds.), Team
Effectiveness and Decision making in Organizations (pp. 46-78). San Francisco:
Josey-Bass.
Innes, L. G.., & Allnutt, M. F. (1967). Performance measurement in unusual
environments. (IAM Technical Memorandum No. 298). Farnborough, England:
RAF Institute of Aviation Medicine.
James, L. R., Demaree, R. G., & Wolf, G. (1993). Rwg: An assessment of within-group
interrater agreement. Journal of Applied Psychology, 78, 306-309.
Kalisetty, S., Kleinman, D. L., Serfaty, D., & Entin, E. E. (1993). Coordination in
47

hierarchical information processing structures (CHIPS). Proceedings of the 1993
JDL Command and Control Research Symposium, Fort McNair, Washington, DC.
Kleinman, D. L., & Serfaty, D. (1989). Team performance assessment in distributed
decision-making. In J. Gibson et al. (Eds.), Proceedings of the Symposium on
Interactive Networked Simulation for Training, Orlando, FL.
Kozlowski, S. W. J., Gully, S. M., McHugh, P. P, Salas, E., & Cannon-Bowers, J. A.
(1996). A dynamic theory of leadership and team effectiveness: Development and
task contingent leader roles. Research in Personnel and Human Resources
management, 14, 253-305.
Lazarus, R. S. & Folkman, S. (1984). Stress, appraisal, and coping. New York: Springer
Publishing Company.
LeBreton, J. M. & Senter, J. L. (2008). Answers to 20 questions about interrater
reliability and interrater agreement. Organizational Research Methods, 11, 815852.
Lyons, J.B., & Schneider, T.R. (2005). The influence of emotional intelligence on
performance. Personality and Individual Differences, 39, 693-703.
Lyons, J. B., Stokes, C., Palumbo, M., Boyle, E., Seyba, J., & Ames, D. (2008). Bringing
logistics into the laboratory: The development of a team-based logistics task. Air
Force Journal of Logistics, 31, 49-55.
Mackenzie, C. F., Craig, G. R., Parr, M. J., & Horst, R. (1994). Video analysis of two
emergency tracheal intubations identifies flawed decision-making.
Anesthesiology, 81, 763-771.
Marks, M. A. & Panzer, F. J. (2004). The influence of team monitoring on team processes
and performance. Human Performance, 17, 25-41.
48

Mathews, K.E., & Canon, L.K. (1975). Environmental noise level as a determinant of
helping behavior. J. of Personality and Social Psychology, 32, 571-577.
McIntyre, R. M. & Salas, E. (1995). Measuring and managing for team performance:
Emerging in principles from complex environments. In R. A. Guzzo & E. Salas
(Eds.), Team effectiveness and decision making in organizations (pp. 9-45). San
Francisco: Jossy-Bass Publishers.
Orasanu, J. M., & Fischer, U. (1992). Team cognition in the cockpit: Linguistic control of
shared problem solving. In Proceedings of the 14th annual conference of the
Cognitive Science Society. Hillsdale, NJ: Erlbaum.
Obrist, P. A. (1981). Cardiovascular Psychophysiology: A perspective. New York:
Plenum Press.
Prince, C., Chidester, T. R., Bowers, C., & Cannon-Bowers, J. (1992). Aircrew
coordination: Achieving teamwork in the cockpit. In R. W. Swezey & E. Salas
(Eds.), Teams: Their training and performance (pp. 329-353). Norwood, NJ:
Ablex.
Rachman, S. J. (1983). Fear and courage: A psychological perspective. Social Research,
71, 149-176.
Rosenthal, R., & Rosnow, R. L. (1991). Essentials of behavioral research: methods and
data analysis (2nd ed.). New York: McGraw-Hill.
Salas, E., & Driskell, J. E. (1996). Stress and Human Performance. Mahwah, N.J.: LEA.
Salas, E., Driskell, J. E., & Hughes, S. (1996). The study of stress and human
performance. In Driskell & Salas (Eds.) Stress and Human Performance.
Mahwah, N.J.:LEA.
Schneider, T. R. (2004). The role of neuroticism on psychological and psychological
49

stress responses. Journal of Experimental Social psychology, 40, 795-804.
Serfaty, D., Entin, E. E., & Johnston, J. H. (1998). Team coordination training. In J. A.
Cannon-Bowers & E. Salas (Eds.). Making decisions under stress (pp. 221-245).
Washington, D.C.: American Psychological Association.
Serfaty, D., Entin, E. E., & Volpe, C. (1993). Adaptation to stress in team decisionmaking and coordination. In Proceedings of the Human Factors and Ergonomics
Society 37th Annual Meeting (pp. 1228-1232). Santa Monica, CA: Human Factors
and ergonomics Society.
Stone, N. J., & Posey, M. (2008). Understanding coordination in computer-mediated
versus face-to-face groups. Computers in Human Behavior, 24, 827-851.
Sundstrom, E. (1999). The challenges of supporting work team effectiveness. In E.
Sundstrom and Associates (Eds.), Supporting Work Team Effectiveness (pp. 3-23).
San Francisco: Jossey-Bass.
Tomaka, J., Blascovich, J., Kelsey, R. M., & Lenten, C. L. (1993). Subjective,
physiological, and behavioral effects of threat and challenge appraisal. Journal of
Personality and Social Psychology, 65, 248-260.
Wachtel, P. L. (1968). Anxiety, attention, and coping with threat. Journal of abnormal
Psychology, 73, 137-143.
Zaccaro, S. J., Guiltier, J. & Minions, D. (1995). Task cohesion as a facilitator of team
decision making under temporal urgency. Military Psychology, 7, 77-93.

50

APPENDIX A
Coordination Coding Matrix
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Team #
Type & Content

Date:
CS

PS

Observer:
ATOF to:
RS
FS

Session:
All

Out

Information

Requests

Action &
Task
Problem
Solving &
Planning
Information

Transfers

Action &
Task
Problem
Solving &
Planning
Team #

Type & Content

Date:
Observer:
Session:
CS to
PS to
RS to
FS to
Team
ATOF Team ATOF Team ATOF Team ATOF Team Out

Information

Requests

Action &
Task
Problem
Solving &
Planning
Information

Transfers

Action &
Task
Problem
Solving &
Planning
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APPENDIX B
Coordination Coding Operationalization
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CAPS coding sheet

Request Information (RI)- Request to know that something has been done or details
about the aircraft (e.g. “How many passengers?”, “How are you doing with the
passengers?”).
Request Action/Task (RA)- Asking someone to perform a task or to wait to perform a
task (e.g. “unload passengers”, “no, wait to unload cargo”).
Request Problem/Planning (RP)- Asking for clarification on problems. Asking permission
to perform task (e.g. “is it my turn?”, “should I load the cargo now?”, “what else needs to
be done?”). Examples of problems are program problems and human error.

Transfer Information (TI)- Telling needed knowledge or updates on task status (accurate
or inaccurate). Updating when a task is in progress or specific information about a task.
(e.g. “plane 1 to Germany”, “I‟m working on it”).
Transfer Action/Task (TA)- Informing that a task is complete. This is informing that a
task was just completed, completed a while ago, or that they believe a task is complete.
(e.g. “Passengers are loaded”, “I think cargo‟s on”)
Transfer Problem/Planning (TP)- Telling team members how to solve a problem or about
the sequence. Also, response to RP‟s.

54

